






























































































































































Regaining Cultural Confidence: 
A Scientific and Technological Perspective
Le Aiguo
Traditional Chinese culture is rich and profound. It abounds in unique artistic, literary, and 
philosophical accomplishments and boasts a long history of scientific and technological 
innovation. In fact, China once led the world in scientific and technological progress, 
maintaining, between the third and the thirteenth centuries, a level of scientific knowledge that 
the West could not approach.1 However, after the late Ming dynasty, China began to fall behind 
the West, declining considerably during the late Qing dynasty. This has led some researchers 
to doubt and question the relevance of Chinese culture to modern science and technology. 
Fortunately, there are also many scholars who refute this view. Through an in-depth 
investigation into China’s history and a thorough analysis of the characteristics of Chinese 
culture and its relevance to modern science and technology, they have succeeded in defining 
China’s scientific and technological traditions and enhancing Chinese cultural confidence.
Science and Technology in Traditional Chinese Culture
[Refer to page 83 for Chinese. Similarly hereinafter]
Traditional Chinese culture is rooted in reflections on the natural laws of the world. The 
“Appended Remarks II” [系辞下] of the Book of Changes states, 
Anciently, when Baoxi (or Fuxi) had come to the rule of all under heaven, looking up, 
he contemplated the brilliant forms exhibited in the sky, and looking down he surveyed 
the patterns shown on the earth. He contemplated the ornamental appearance of birds 
and beasts and the [different] suitabilities of the soil. Near at hand, in his own person, he 
found things for consideration, and the same at a distance, in things in general. On this 
he devised the eight trigrams, to show fully the attributes of the spirit-like and intelligent 
[operations working secretly], and to classify the qualities of the myriads of things.2 
The “Bi” [贲] of the Book of Changes also states, “We look at the ornamental figures of the 
sky, and thereby ascertain the changes of the seasons. We look at the ornamental observances 
of society, and understand how the processes of transformation are accomplished all under 
heaven.” The “ornamental figures of the sky” and the “ornamental observances of society” 
are essential components that underpin the whole of traditional Chinese culture.
   Le Aiguo is a professor and PhD supervisor of the Department of Philosophy at Xiamen University. E-mail: leaiguo@
xmu.edu.cn
1  Joseph Needham, Introductory Orientations, vol. 1 of Science and Civilisation in China (Cambridge: Cambridge 
University Press, 1954), 3.
2  The English translations of the Book of Changes are based on James Legge’s version, with some alterations.
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The foundations of ancient Chinese science and technology were laid during the Spring 
and Autumn periods (770–221 BCE). This was an age of contending schools of thinkers, 
when original thoughts and beliefs flourished. These thinkers proposed various political and 
philosophical ideas, exploring, in one way or another, the natural world. Their reflections 
on the natural world were essential contributions to China’s scientific and technological 
development. After the Han dynasty (206 BCE–220 CE), traditional Chinese culture took 
shape, with Confucianism at its core. An ancient system of science and technology was also 
established, which included four major fields of scientific inquiry: mathematics, astronomy, 
medicine, and agriculture. According to the “Bibliographic Treatise” [艺文志] of the 
History of the Former Han Dynasty [汉书], Liu Xiang 刘向 (77–6 BCE) and his son Liu Xin 
刘歆 (50 BCE–23 CE) compiled the Seven Epitomes [七略], dividing the various ancient 
works into six classes. The “Epitome of the Masters” [诸子略] records the achievements 
of the masters of agriculture; the “Epitome of Numbers and Divination” [术数略] records 
achievements in astronomy and chronology; and the “Epitome of Formulae and Techniques” 
[方技略] includes medical classics and works of pharmacology. In the “Bibliographic 
Treatise” [经籍志] of the Book of Sui [隋书], a new method was used to classify books into the 
following categories: Confucian classics, history, philosophy, and literature. The “philosophy” 
heading included agriculture, astronomy, calendar-making, and medicine.3
The scholastic culture in ancient China reached its apex during the Song dynasty 
(960–1279). There are two important reasons for this: (1) a new stage of Confucianism; 
and (2) unprecedented advances in science and technology.4 Song Confucianism, better 
known as Neo-Confucianism, upheld the banner of rational and innovative inquiry, which 
undoubtedly contributed to the development of science and technology. Neo-Confucianism 
influenced and reinforced science and technology, and vice versa. The most important 
figure was Shen Kuo 沈括 (1031–1095), who wrote many books expounding Confucianism. 
In Interpretation of the Mencius [孟子解], for example, Shen praises the “Way of the 
superior man,” seeks to promote a government for the people, and expresses concern about 
contributing to a better society.5 Shen’s masterpiece is The Dream Pool Essays [梦溪笔谈]. 
Judged by today’s standards, the book is encyclopedic, dealing with both the humanities and 
the sciences. Shen’s scientific research is permeated with a remarkable critical and truth-
seeking spirit.6
During the late Ming and early Qing period, China experienced a slowdown in 
scientific and technological development, due to the difficult transition from ancient to 
modern science and technology, while Western science and technology were progressing 
rapidly. China increasingly fell behind the West. Facing this widening divide, Chinese 
scientists committed themselves to building a bridge between Chinese and Western 
cultures, as a way of embarking on the long and painful journey toward modernization. The 
reigns of the Emperor Qianlong and the Emperor Jiajing (1736–1820) saw the compilation 
of the Complete Library in the Four Branches of Literature [四库全书], which, in addition 
to presenting the Confucian classics and works by Confucian scholars, included Chinese 
3 See Le Aiguo 乐爱国, Confucianism and China’s Science and Technology [儒学与科技文明] (Shenzhen: Haitian Press, 
2015), 3–4.
4 Alongside the development of Confucianism and science and technology, education and historical studies also 
flourished during the Song dynasty, further enriching scholastic culture. See Wang Zengyu 王曾瑜, “The Historical 
Status of Song Civilization” [宋代文明的历史地位], Hebei Academic Journal [河北学刊], no. 5 (2006).
5 See Shen Kuo 沈括, Collected Literary Works of the Viscount of Changxing [长兴集], vol. 19, in book 1117 of 
photocopied Wenyuan Pavilion edition of Complete Library in the Four Branches of Literature [景印文渊阁四库全书], 
eds. Yongrong 永瑢 et al. (Taipei: The Taiwan Commercial Press, 1986), 358–359.
6 Le Aiguo, Confucianism and Science in the Song Dynasty [宋代的儒学与科学] (Beijing: China Science and 
Technology Press, 2007), 50–62.
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texts on science and technology and Western materials on modern science and technology. 
This work showed that Chinese scholars were confident of their culture and its inclusion of 
modern scientific knowledge. After the First Opium War in 1840, Wei Yuan 魏源 (1794–
1857) wrote the Illustrated Treatise on the Maritime Kingdoms [海国图志]. This book not 
only presented a systematic introduction to the geography, history, and society of various 
countries in the world, but also gave detailed accounts of their weapons production and of 
modern astronomy, including Nicolaus Copernicus’s theory of heliocentrism. In this book, 
Wei sounded his clarion call—arguing that China should learn from foreign countries 
in order to subdue them.7 His argument initiated the ethos of saving the nation through 
science, which lasted for more than half a century. During this period, Zhang Zhidong 张
之洞 (1837–1909) advocated taking Chinese learning as the base and Western learning 
for applications,8 another attempt to modernize China by combining Chinese culture with 
modern science and technology. 
Constructing China’s Scientific and Technological Traditions [84]
During the period from the late Qing to the founding of the Republic of China, Chinese 
science and technology lagged further behind the West, and the national decline became 
more startling. Some people began to view Chinese culture as the major obstacle to the 
development of modern science and technology. In the early twentieth century, the New 
Culture Movement, with its slogan “Down with Confucianism,” accelerated the pace of 
learning from the West.
Proponents of the New Culture Movement reflected critically on traditional Chinese 
culture and sought to modernize it by importing scientific and democratic ideas from 
abroad. However, this attempt to innovate should not be interpreted as a lack of cultural 
confidence. As He Lin 贺麟 (1902–1992) said, 
The New Culture Movement provides a valuable opportunity for Confucianism to 
develop . . . Its most important contribution lies in removing what is stale and trivial in 
Confucianism, and what enslaves a person’s individuality. “Down with Confucianism” 
does not mean down with the true spirit, the true message, and the true philosophy of 
Confucius and Mencius, actually, due to the movement, the true features of Confucianism 
are uncovered and made to shine.9 
Pitting traditional Chinese culture against modern science and technology tends to 
engender skepticism about the former. This skepticism focuses primarily on the scientific 
and technological traditions of ancient China, denying the remarkable scientific and 
technological progress achieved within traditional Chinese society.
In fact, since the early twentieth century, researchers have explored the history of 
science and technology in ancient China. This is a broad area of study, encompassing a 
range of different fields, including mathematics, astronomy, chemistry, physics, geography, 
medicine, mechanical engineering, and architecture. Researchers have collected ancient 
Chinese works on science and technology, and copied and verified valuable information 
from these texts, linking it with modern scientific specialties. Much ancient knowledge 
has been rediscovered and translated into modern scientific and technological language; 
7  Wei Yuan 魏源, “Preface” [海国图志原叙], in Illustrated Treatise on the Maritime Kingdoms [海国图志], eds. Chen 
Hua 陈华 et al. (Changsha: Yuelu Publishing House, 1998), 1.
8  For more on Zhang’s thought, see Zhang Zhidong 张之洞, Exhortation to Study [劝学篇], annot. Li Zhongxing 李忠兴 
(Zhengzhou: Zhongzhou Classics Publishing House, 1998).
9  He Lin 贺麟, New Development in Confucianism [儒家思想的新开展], Thought and Times [思想与时代], no. 1 (1941): 14.
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books are now being written on the history of every academic discipline. In 1954, Joseph 
Needham, a British scientist, historian, and sinologist, known for his scientific research and 
historical studies of Chinese science and technology, began to publish his magnum opus, 
Science and Civilisation in China, a series of books on ancient Chinese science, technology, 
and medicine. The seven volumes cover the following areas: Volume 1, Introductory 
Orientations; Volume 2, History of Scientific Thought; Volume 3, Mathematics and the 
Sciences of the Heavens and Earth; Volume 4, Physics and Physical Technology; Volume 5, 
Chemistry and Chemical Technology; Volume 6, Biology and Biological Technology; and 
Volume 7, The Social Background.
In 1956, China drew up its “1963–1972 Science and Technology Development Plan,” in 
which the “Twelve-Year Draft Plan for Research on the History of Science and Technology 
in China” made the history of science and technology in ancient China a research priority. In 
the 1960s, a series of books, including A History of Mathematics in China [中国数学史], A 
History of Chemistry in China [中国化学史], A Short History of Ancient Chinese Geography 
[中国古代地理学简史], and A History of Mechanical Engineering in China [中国机械工
程发明史] were published. In the early 1980s, researchers published historical accounts 
of other disciplines, the most important of which was A History of Science and Technology 
in China [中国科学技术史稿] by Du Shiran 杜石然 and others, published in 1982. 
This comprehensive book, written exclusively by Chinese experts, explored the history of 
science and technology in China. It discussed the emergence of science and technology 
in China, the development of technology and the accumulation of scientific knowledge, 
the foundation, establishment, enrichment, improvement, sustained development, and 
climax of ancient scientific and technological systems in ancient China, the slowdown in 
traditional science and technology, Western science and technology stepping into China, 
and China’s modern science and technology. In its conclusion, the book argued that science 
and technology were revolutionary forces, driving social progress. It discussed the social 
conditions needed for scientific and technological development, the problems affecting the 
scientific and technological system in ancient China, and the reasons for China’s lack of 
progress in modern times.10 
In 1991, the Chinese Academy of Sciences began to assemble the monumental 
30-volume History of Science and Technology in China [中国科学技术史], which was 
the key research project of China’s Eighth Five-Year Plan. This work is divided into three 
parts: a general history in 5 volumes, a specialized history in 19 volumes, and reference 
books spanning 6 volumes, each between 600 thousand and 1 million words long. When 
commenting on the reason for launching this enormous work, the chief editor, Lu Jiaxi 
卢嘉锡 (1915–2001), said: “The science and technology in ancient China is the vast and 
rich heritage left by our ancestors. The heritage shows that from very early age and for a 
very long time, China was among the most advanced in exploring and exploiting nature to 
human well being.”11
The work of reconstructing China’s ancient scientific and technological traditions took 
almost a century, dispelling doubts about traditional Chinese science and technology and 
increasing the nation’s cultural confidence.
10  Le Aiguo, Traditional Chinese Culture and Science and Technology [中国传统文化与科技] (Guilin: Guangxi 
Normal University Press, 2006), 8–9.
11  Lu Jiaxi 卢嘉锡, “General Preface” [总序], in History of Science and Technology in China [中国科学技术史] (Beijing: 
Science Press, 2003), 2.
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Peculiarities of Chinese Culture and  
Modern Science and Technology [85]
In Science and Civilisation in China, Joseph Needham reconstructs China’s ancient scientific 
and technological traditions and asks why modern science should have developed only in 
Europe, and not in Chinese civilization.12 To solve the “Needham Question” requires an 
analysis of the peculiarities of Chinese culture and its connection with modern science and 
technology—in other words, an effort to bridge traditional Chinese culture and modern 
science and technology.
Long before Joseph Needham asked his question, Ren Hongjuan’s 任鸿隽 (1886–
1961) article “The Reason Why China Does not Have Science” [说中国无科学之原因] 
was published in the inaugural issue of Science [科学] in 1915. According to Ren, science 
depends on experimentation and is characterized by inductive reasoning, but the inductive 
method is rarely used in China. For this reason, China “does not get the scientific method” 
and “with no inductive method, there is no science.”13
As one of the leading figures in the New Culture Movement, Hu Shi 胡适 (1891–1962) 
promoted “Down with Confucianism” but regarded Zhu Xi’s 朱熹 gewu 格物 (investigating 
things) as a version of the scientific method, demonstrating his confidence in traditional 
Chinese culture. More importantly, through studies on the peculiarities of Chinese culture, 
Hu revealed the connection between Zhu Xi’s method of investigating things and modern 
science, with far-reaching influence that can still be felt, even today. In 1917, Hu wrote in 
his doctoral dissertation, The Development of the Logical Method in Ancient China [先秦名
学史], “It is clear that the interpretation which the Cheng brothers and Zhu Xi gave to the 
phrase gewu comes very near to the inductive method: It begins with seeking the reason in 
things and aims at the final enlightenment through synthesis. But it is an inductive method 
without the requisite details of procedure.”14 In 1919, Hu published “The Scientific Method 
of Qing Scholars” [清代汉学家的科学方法]. In this article, Hu argued that what Zhu Xi 
meant by “approaching things to exhaust the principle therein” in Commentaries on the 
Great Learning [大学章句] was discovering the principles through investigating particular 
things, which is the essence of the inductive method: “‘As to everything in the world, its 
reason should be dug out from what has already been known, and hopefully, the work shall 
not cease until the reason is exhausted.’ This is a big hope. The goal of science is no bigger 
than this.”15 Hu also observed that the Neo-Confucian idea of investigating things to extend 
knowledge, viewed as a scientific method, had a major drawback: “The scientific method 
has two essential components: hypothesis and experiment. Without a hypothesis, there is 
no need to do an experiment. But scientific hypotheses are absent from the Neo-Confucian 
investigation of things.”16
Mou Zongsan 牟宗三 (1909–1995), a leading exponent of Contemporary New 
Confucianism, proposed a new “outer kingliness” developing from one’s inner sageliness. 
Mou argued that, through a process of self-negation, the intuitive knowledge claimed by 
12  See Needham, Science and Civilisation in China, vol. 7.
13  Ren Hongjuan 任鸿隽, “The Reason Why China Does not Have Science” [说中国无科学之原因], Science [科学], 
no. 1 (1915): 9–10.
14  Hu Shi 胡适, The Development of the Logical Method in Ancient China [先秦名学史] (Shanghai: The Oriental Book 
Company, 1922), 4, with some alterations.
15  Hu Shi, “The Research Methods of Qing Scholars” [清代学者的治学方法], in vol. 1 of Complete Works of Hu Shi [胡适
全集] (Hefei: Anhui Education Press, 2003), 366.
16  Ibid., 366–367.
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Wang Yangming 王阳明 (1472–1528) could give rise to cognition and to science and 
democracy. On one hand, Mou claimed, “to dwell on Wang Yangming and his theory of 
intuitive knowledge only does not lead to the development of science because intuitive 
knowledge is essentially not a cognitive system, unable to produce the success in science.” 
On the other hand, he said, 
Science is in agreement with Neo-Confucian rationalism . . . Confucianism does 
not object to science. In earlier societies, the old knowledge was adequate but the 
fast development of society demands new knowledge. This demand is justifiable. 
Confucianism demands the development of science, and this demand is derived from the 
inherent goals of Confucianism.17
Hu Shi and Mou Zongsan can be said to represent two important attempts to bridge 
Neo-Confucianism and modern science in order to integrate science into Confucianism. 
Due to their work, Confucianism and science are unified. Tang Juny 唐君毅 (1909–1978) 
has taken a different approach, arguing that: 
Today it is necessary for us to research pre-Qin Confucianism and the philosophies of 
the Cheng brothers, Zhu Xi, Lu Jiuyuan 陆九渊 (1139–1193), and Wang Yangming so as 
to derive from them scientific knowledge; we should also make the scientific knowledge 
in agreement with the spirit of the Chinese tradition so as to push Chinese culture and 
Chinese thought to higher levels.18 
Tang stresses the need to exploit Confucianism for resources conducive to scientific 
development, and to achieve innovation in Chinese culture by unifying Confucianism and 
modern science.
Cultural confidence is inseparable from cultural innovation. Traditional Chinese 
culture once led the world in scientific and technological development. Today, the 
innovative development of China’s traditional culture is not only for its own sake, but 
also to promote scientific and technological progress. A new kind of culture should be 
established. Guided by traditional humanistic values, it should incorporate science and 
technology and develop independently. This new culture can facilitate scientific and 
technological development and continue China’s scientific and technological traditions. 
It will contribute to the prosperity and longevity of Chinese culture and boost the nation’s 
cultural confidence in a real sense.
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